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Abstract.- Existing sea turtle conservation regulations stipulate that trawlers operating in Atlantic waters 

between Cape Charles, VA and the NC/SC border have a federally certified turtle excluder device (TED) 

installed in all nets rigged for fishing. Since the TED requirement, industry participants have noted reduced 

catches of summer flounder (Paralichthys dentatus) associated with the use of the compulsory small, 

standard flounder TED. Indeed, Lawson et al. (2007) documented a 35 percent reduction in summer 

flounder catch when using the TED-equipped trawl. To examine catch performance of contemporary 

designs - a hinged flounder TED (―Northeast modified‖) relative to a large-frame, standard flounder TED - 

we conducted 40 paired tows during the November 2009 – April 2010 season aboard a large-class, ocean 

trawler typical of the fleet. A 60-ft, 35 Otter trawl net with six-inch webbing in a stern rig configuration 

equipped with swappable net extensions allowed for evaluation of the two TEDs alternately. Results 

indicate no significant difference (p = 0.47) in flounder catch or bycatch (p = 0.85) between TED types. 

Testing of a potentially more economical TED will speed design certification by the federal government 

and will expedite the availability of the TED for use by the commercial fishing industry.  

 

Existing sea turtle conservation regulations 

(50 CFR 223.205 and 223.206) require bottom 

trawlers operating in Atlantic waters outside 

of three miles (Exclusive Economic Zone or 

―EEZ‖) between Cape Charles, VA and the 

NC/SC border (Figure 1) to hold a moratorium 

summer flounder permit and to have a 

National Marine Fisheries Service (NMFS)-

certified turtle excluder device (TED) installed 

in all nets rigged for fishing. Vessels fishing 

north of Oregon Inlet, NC are exempted from 

this requirement Jan. 15 through Mar. 15, 

annually. 

Figure 1.— Trawlers fishing within the Summer 

Flounder Fishery-Sea Turtle Protection Area (NC/SC 

border to Cape Charles, Va.) are required to use a turtle 

excluder device (TED) [as detailed at 50 CFR part 223]. 

 Approved in 1992, the flounder TED 

(Figure 2) specifically was developed for use 

in areas where flounder is the targeted catch. 

The two, horizontal slots (10in x 14-½in) 

located at the bottom of the TED frame allow 

flounder and other fish to pass through the 

TED and into the tailbag of the net, while five, 
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vertical deflector bars with four-inch wide bar 

spacing keep out sea turtles. Standard 

dimensions are 51 inches in height and 32 

inches in width. Fishing angle may not exceed 

55 degrees from the horizontal. 

Figure 2.— The 

flounder turtle 

excluder device (TED) 

was designed for use 

when flounder is the 

targeted catch. 

Horizontal slots at the 

bottom of the TED 

frame allow flounder 

and other fish to pass 

through the TED and 

into the tailbag of the 

net, while four-inch 

wide grid bars keep 

out sea turtles [50 CFR 

223.207(b)(1)].   

Since TEDs were required in the trawl 

fishery, industry participants have noted 

reduced catches of summer flounder 

(Paralichthys dentatus) associated with the 

use of the required NMFS-certified flounder 
1 

TED. In April 2007, staff at the University of 

Rhode Island, in cooperation with the NMFS 

and the F/V Darana R, began to evaluate these 

claims of the flounder TED effect on summer 

flounder catches. Results show a 35 percent 

(p≤0.001) reduction in summer flounder catch 

in the TED-equipped trawl. The average catch 

weight of summer flounder per 90 minutes of 

tow time in the trawl without a TED was 

111.4 kilograms, and in the trawl with a TED, 

72.1 kilograms.  

In nearly two decades this TED design has 

not been tailored for improvements. In 

contrast, shrimp trawl TED designs and 

regulations were improved upon for nearly 

twenty years, from the late 1970’s throughout 

the 1990’s, to come up with the current honed 

design.  

In the early part of this decade, the NMFS 

recognized the need to address sea turtle 

bycatch in a more comprehensive manner, and 

staff developed the Strategy for Sea Turtle 

Conservation and Recovery in Relation to the 
2

Atlantic Ocean and Gulf of Mexico Fisheries.  

This Strategy addresses sea turtle bycatch by 

gear type instead of by fishery. Given data 

indicates the estimated average annual bycatch 

for the Mid-Atlantic, bottom Otter trawl 

fishery is 616 loggerhead sea turtles (Caretta 
3

caretta) per year,  it became the first gear 

under scrutiny.  

On Feb. 15, 2007, the NMFS published an 

Advanced Notice of Public Rulemaking (72 

FR 7382) to amend the regulations for the use 

of TEDs in several trawl fisheries - flynet, 

whelk, calico scallop, Atlantic sea scallop, and 

summer flounder. As TED use is expanded to 

large-trawl fisheries, larger TED frames will 

better fit the trawls and prevent clogging of 

the grid (Figure 3). Referred to as a ―large-

frame‖ flounder TED, there are three versus 

two horizontal slots (10in x 14-½in ―bottom 

windows‖), and it thus measures 43-3
 8 inches 

in width. The inside height remains 51 inches, 

and this TED also must be fished in the top-

opening configuration only. Additionally, large 

TEDs provide greater flexibility in designing 

the TED escape opening cut to meet variations 

in large trawl and large TED designs, while 

maintaining minimum opening dimensions 

required for the exclusion of leatherback 

(Dermochelys coriacea) sea turtles.   

The NMFS is proposing to amend 50 CFR 

223.207(b) to add an additional TED for use 

in the summer flounder fishery. As an 

alternative to the standard or large-frame 

flounder TED, the NMFS Northeast Fisheries 

Science Center, working cooperatively with 

industry, developed a modified flounder TED 

that, again, offered a larger grid surface to 

mitigate potential clogging issues and improve 

catch retention, but also, that had the ability to 

be rolled onto a net reel via a flexible hinge. 

The modified flounder TED, referred to as 

the ―Northeast modified‖ TED, consists of 

two frame sections 36 inches in height and 48 

inches in width, which are lashed together 

with  heavy  twine   in   order   to   maintain   a 
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consistent angle in both sections, not to 

exceed 30 degrees from the horizontal. The 

upper frame section consists of vertical, flat 

deflector bars spaced four inches apart, while 

the lower frame section has angled horizontal 

flat bars that make three rectangles, each with 

a height of 10 inches and a width of 14 inches. 

Figure 3.— National Marine Fisheries Service (NMFS) proposed revisions to the turtle excluder device (TED) 

requirements to allow the use of new materials and modifications to existing approved TED designs for trawlers 

fishing within the Summer Flounder Fishery-Sea Turtle Protection Area [Federal Register, Vol. 72, No. 31, 2007].  

A simple change is to a large-frame TED (a) with bigger escape opening required for the exclusion of leatherback 

sea turtles. As an alternative to the flounder TED specified at 50 CFR 223.207(b)(1), the NMFS is considering 

allowed use of a ―Northeast modified‖ flounder TED (b) that offers a larger grid surface to mitigate potential 

clogging issues to improve catch retention, and that also has the ability to be rolled onto a net reel via two, separate 

frame sections 36 inches in height and 48 inches in width that are lashed together with heavy twine.  

(a) (b) 

The NMFS also is considering replacing the 

Summer Flounder Fishery-Sea Turtle 

Protection Area boundary with a general sea 

turtle protection area boundary (Figure 4). In 

NC, summer flounder are harvested offshore 

during the winter by large vessels (60+ft 

length) and inshore during the summer by 

both small (45-60ft length) and large trawl 

vessels. The NC offshore fleet regularly fishes 

north of the Protection Area to avoid TED 

regulations, steaming back sometimes great 

distances to land their catch at N.C. ports. The 

2009 landings data show near a six-fold 

reduction in pounds (whole weight) of 

summer flounder landed since the fishery peak 

in 1979 (2.9M versus 16.4M). A portion of 

this can be attributed to the N.C. fishing fleet 

also landing their catch in other states. 

Nevertheless, at a dockside value of $5.5M it 

was the third highest grossing state fishery 

behind hard blue crabs ($25.0M) and shrimp 

species collectively (heads on; $8.5M). Given 

current market prices for flounder and the cost 

of diesel fuel, significant economic gains can 

be realized by fishermen and local economies 

if a more efficient TED is developed, ending 

steaming and landing catches in northern 

states, and even further, if the possibility of 

fishing  above  the  northern  boundary  of  the 
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Protection Area ceases to exist all together. 

Figure 4.— National Marine Fisheries Service (NMFS) 

proposed move of the current northern boundary of the 

Summer Flounder Fishery-Sea Turtle Protection Area 

off Cape Charles, Va., to points farther north. [Federal 

Register, Vol. 72, No. 31, 2007].   

 
1

Lawson et al. (2007)  also conducted pilot  

testing to examine the efficacy of the 

Northeast modified TED and large-frame 

flounder TED each in comparison to a naked 

net. In both cases, results were limited and 

further testing was recommended. The need 

for additional testing is supported further in 

that during the study none of the tows 

occurred off the N.C. coast, and all tows were 

conducted during the summer. A ―good‖ catch 

of summer flounder in the summer is greater 

than 50 kilograms per tow, while winter 

catches greatly exceed this (>100kg). In the 

Lawson study, 19 out of 37 paired tows had 

total weights of summer flounder less than 50 

kilograms for both tows in the pair. Greater 

catch volumes substantially contribute to 

clogging of the TED grid, thus effecting target 

catch retention. Additionally, speciation of 

incidental catch, discards and protected 

species differs in winter versus summer, and 

so also imparts varying influence on grid 

clogging and overall TED performance.   

Improvement in the efficiency of the 

flounder TED is of very high priority to the 

fishing industry, as well as federal fishery 

managers and local municipalities, because it 

directly affects state and local economies. The 

research herein addresses the issue of flounder 

TED performance for N.C. fishermen via 

testing of both the Northeast modified and 

large-frame flounder TED designs for target 

catch retention in the N.C. winter, offshore, 

summer flounder trawl fishery.  

 

 

Methods 

Field Work.- In brief, sampling was 

conducted along the northern N.C coast during 

the winter and coinciding with the historical 

N.C. flounder trawl fishery and time/area TED 

requirements put forth by the NMFS. 

Specifically, performance of the Northeast 

modified TED versus the large-frame flounder 

TED was evaluated using a large-class (ca. 

90ft in length) ocean trawler (F/V Gulf Stream 

III) typical of the offshore, summer flounder 

trawl fishery fleet pulling a 60-foot, 35 Otter 

trawl net with six-inch webbing and in a stern 

rig configuration. A total of 40 comparative 

paired tows (80 total tows) were completed 

over 13 sampling days between December 
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2009 and February 2010 using a trawl 

equipped with each of the experimental 

flounder TEDs. An ABBA paired tow 

methodology (A = large-frame; B = Northeast 

modified) was utilized to minimize tow order 

bias and gear handling time. Respective TED 

extensions were swapped using rings and lines 

that run the circumference of the extension. 

Tows occurred during daylight and nighttime 

conditions, but pairs did not span across 

sunrise or sunset. Pairs also were identical 

with respect to location, tow duration (ca. 90 

minutes), speed (ca. 3 knots), etc., but within a 

pair, were opposing in tow direction along a 

track line. All tows were conducted on 

historical flounder trawl fishing grounds off 

the N.C. coast, approximately 20 nautical 

miles offshore along the 100-foot contour of 

water and on flat, sandy bottom (Figure 5).  

Figure 5.— A total of 40 comparative paired tows (80 total tows) were completed over 13 sampling days between 

December 2009 and February 2010 using a 60-foot, 35 Otter trawl in stern-rig configuration swapped with each of 

the two experimental flounder TEDs. All tows were conducted on historical flounder trawl fishing grounds off the 

northern N.C. coast - 20 nautical miles offshore along the 100-foot contour of water on sandy, flat bottom. Pairs 

were identical with respect to location, tow duration (ca. 90 minutes), speed (ca. 3 knots), etc., but within a pair, 

were opposing in tow direction along a track line (shown in red). 

Dec. 

Feb. 

Jan. 

To measure differences in TED catch 

efficiency, catch was sorted into bushel 

baskets and a Marel series M1100 motion-

compensated platform scale used to obtain 

weights. All flounder caught, even undersized, 

were enumerated and measured. For 

moratorium permit holders, the minimum 

commercial fish size is 14 inches total length 

(50 CFR 648.103; Figure 6). The total length 

is the straight-line distance from the tip of the 

snout to the end of the tail while the fish is 

lying on its side. For purposes of the study, a 

culling tolerance equal to 37 centimeters (ca. 

14.6in) was adopted. Non-flounder species 

(marketable incidental catch and discarded 

bycatch) total weights also were obtained. 

Random selection of baskets was used when 

sub-sampling was required. 

A video camera in an underwater housing 

was attached to the trawl in various locations 

near the TED to document fish behavior 

around the grid and TED opening. 

Data Analysis.- The information recorded 

for each comparative tow included net  

position, location, time, depth, temperature 
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and weather, as  well as detailed catch and 

length-frequency data. Data was compiled in 

Microsoft Excel 2007. All catch data was 

standardized to a tow duration of precisely 90 

minutes. Catch weights were compared using 

a two-tailed, paired t-test to evaluate the effect 

of the TED on summer flounder retention and 

bycatch reduction. Using PASW Statistics 18, 

a Kolmogorov-Smirnov (K-S) test was used to 

detect significant shifts in the length-

frequency distributions between the two TED 

types. 

Due to volume of total catch, individual 

species analysis was limited to a presence-

absence survey rather than an abundance 

survey. A species was scored as ―1‖ if one or 

more individuals were detected, and ―0‖ if 

otherwise. These data are reported in terms of 

percent a species was present across all of the 

40 paired tows, broken out by TED type. 

 

 

Figure 6.— All summer flounder (Paralichthys 

dentatus) caught, including undersized, were 

enumerated and measured. The minimum commercial 

fish size is 14 inches total length (Federal Register, 

Vol. 62, No. 45, 1997), but for the purposes of the 

study, a culling tolerance of 37 centimeters, which 

roughly is 14.6 inches, was adopted. 

Results 

Foremost, no species of sea turtles were 

captured in any tow, nor were any observed in 

the fishing area vicinity. Similar was true of 

other protected species.  

Eight pairs of tows were removed from 

analyses for several reasons – pair spanning 

dusk/dawn, tearing of the tailbag upon 

retrieval in one tow of a paired set, and the 

like. Thus, results are based on 32 paired sets 

of tows. 

For summer flounder data, totals include 

undersized flounder. For simplicity in 

depicting data and analytical results, reported 

bycatch includes true discards in sum with 

marketable incidental catch. The sum catch 

weight of summer flounder for all 32 tows 

using the large-frame flounder TED was 

4,020.25 kilograms. Use of the Northeast 

modified TED netted 4,243.68 kilograms 

(Figure 7). The sum bycatch for all 32 tows 

was 14,553.23 kilograms and 14,255.13 

kilograms, respectively. The average catch 

weight of summer flounder per tow in trawls 

pulling the large-frame flounder TED was 

125.63 kilograms; trawls using the Northeast 

modified TED, 132.61 kilograms (Table 1; 

Appendix A). When using the large-frame 

flounder TED, bycatch averaged 454.79 

kilograms versus 445.47 kilograms with the 

Northeast modified TED. No significant 

difference exists between TED types for either 

the target catch of summer flounder [P(T<=t) 

two-tail 0.47] or for bycatch levels [P(T<=t) 

two-tail 0.85].  

General descriptive statistics determined the 

ratio of overall target catch (summer flounder) 

caught by the Northeast modified TED as 

related to the large-frame flounder TED as 

1.06. This puts forward that when using the 

Northeast modified TED instead of the large-

frame flounder TED over the course of an 

entire fishing season, one would catch 

approximately six percent more. For bycatch, 

the ratio was 0.98, thus suggesting two percent 

less bycatch netted over the season when 

using the Northeast modified TED.  

In looking at data yet another way – percent 

difference between individual pairs - the 

average target catch (summer flounder) 

difference is negative 16.46 percent, 

suggesting, on average, flounder are lost when 

using a large-frame flounder TED. In contrast 

to   the  other  analyses,   the  average  bycatch  
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Figure 7.— The sum catch weight of summer flounder (Paralichthys dentatus) caught, including undersized, for all 

32 tows using the large-frame flounder TED was 4,020.25 kilograms, and for the Northeast modified TED, 4,243.68 

kilograms. The sum bycatch for all 32 tows using the large-frame flounder TED was 14,553.23 kilograms; 14,255.13 

kilograms for the Northeast modified TED. The overall summer flounder catch ratio with use of the Northeast 

modified TED in contrast to use of the large-frame flounder TED was 1.06. The bycatch ratio equaled 0.98. 

Table 1.— The average catch weight of summer flounder (Paralichthys dentatus) standardized to a 90-minute tow 

time in the trawls with the large-frame flounder TED was 125.63 kilograms; the trawls with the Northeast modified 

TED, 132.61 kilograms. Percent difference between individual pairs with regard to the average summer flounder 

catch equaled negative 16.46 percent. The average bycatch difference is negative 5.80 percent. No significant 

difference was determined between TED types for either the target catch of summer flounder [P(T<=t) two-tail 0.47] 

or for bycatch levels [P(T<=t) two-tail 0.85]. 

Pair  Large-frame 
TED Catch (kg) 

Northeast 
modified TED 

Catch (kg) 

Catch 
Difference (%) 

Large-frame TED 
Bycatch (kg) 

Northeast 
modified TED 
Bycatch (kg) 

Bycatch 
Difference (%) 

ND1001/2  181.61 177.30 2.37 509.21 176.06 65.42 

ND1003/4  151.07 186.97 -35.90 144.07 237.26 -64.69 

 ……….  
      

 ……….  
      

VF1029/30  76.19 45.02 40.92 264.20 336.44 -27.34 

VF1031/32  66.39 67.85 -2.20 569.74 297.48 47.79 

Average  125.63 132.61 -16.46 454.79 445.47 -5.80 

Std. Dev.  80.01 67.00 50.05 383.99 393.39 61.89 

 

Pair  Large-frame 
TED Catch (kg) 

Northeast 
modified TED 

Catch (kg) 

Catch 
Difference (%) 

Large-frame TED 
Bycatch (kg) 

Northeast 
modified TED 
Bycatch (kg) 

Bycatch 
Difference (%) 

ND1001/2  181.61 177.30 2.37 509.21 176.06 65.42 

ND1003/4  151.07 186.97 -35.90 144.07 237.26 -64.69 

 ……….  
      

 ……….  
      

VF1029/30  76.19 45.02 40.92 264.20 336.44 -27.34 

VF1031/32  66.39 67.85 -2.20 569.74 297.48 47.79 

Average  125.63 132.61 -16.46 454.79 445.47 -5.80 

Std. Dev.  80.01 67.00 50.05 383.99 393.39 61.89 
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difference is negative 5.80 percent, suggesting 

less bycatch netted when using the large-

frame flounder TED (Table 1). 

To dispel possible affects of research design 

on results even though ABBA sampling was 

used, the first tow in each pair was analyzed to 

determine whether it translated into improved 

catch. In 20 out of 32 pairs, the first tow 

caught more (62.5%), but this was not 

significant (mean for all first tows equal to 

128.42kg and 129.83kg for second order; 

P(T<=t) two-tail 0.89).  

A Kolmogorov-Smirnov (K-S) Two-Sample 

Test (Sig. Level = .05; CI = 95%) was used to 

detect significant shifts in the length-

frequency distributions. Both distributions 

were normal. Beginning with Release 6.11 of 

the SAS System, exact p-values are available 

in the NPAR1WAY procedure. Running the 

data through this software yielded the same 

results. The distribution of length is not the 

same across the category of TED type (Pr> 

KSa 0.0040), with the large-frame flounder 

TED fish slightly bigger (Figure 8). However 

the Median (42cm), Third (75%) Quartile 

(46cm), and First (25%) Quartile (39cm) were 

the same across TED type (SDlarge-frame=6.61, 

SDnortheast modified=5.91). Eighteen percent of the 

summer flounder caught in trawl nets 

equipped with the large-frame flounder TED 

were undersized, while 16 percent were 

undersized from tows where the Northeast 

modified TED was used. The range of total 

lengths was 19 centimeters to 73 centimeters, 

with one fish each at these uppermost bounds.   

Figure 8.— A Kolmogorov-Smirnov Two-Sample Test detected significant shifts in the length-frequency 

distributions between summer flounder (Paralichthys dentatus) caught in trawls equipped with the large-frame 

flounder TED versus the Northeast modified TED (Pr>KSa 0.0040; Sig. Level=.05, CI=95%; PASW Statistics 18). 

The Median (42cm), Third (75%) Quartile (46cm), and First (25%) Quartile (39cm) were the same across TED type 

(SDlarge-frame=6.61, SDnortheast modified=5.91). The yellow line (37cm) separates undersized and marketable fish. 

A total of 36 species or species groups were 

caught during this study (Table 2). It should 

be noted that in tows eliminated from data 

analysis, one each of red drum (Sciaenops 

ocellatus) and Atlantic sturgeon (Acipenser 

oxyrinchus) were caught. Species richness 

averaged the same across TED type – eight 

species on average (SD=2 for both TED 

types). 

Two groups of bycatch were dominant 

throughout the study, and if any, were most 

likely to contribute to clogging of the TED 

grids: clearnose skates (Raja eglanteria) and 

spiny dogfish (Squalus acanthias). Clearnose 

skates   were   the   single   most   predominant  
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catch, occurring in 100 percent of the tows 

where the large-frame flounder TED was 

used, and 94 percent when the Northeast 

modified TED was installed. Across both TED 

types, spiny dogfish were present in the catch 

88 percent of the time. The next highest was 

yet another skate species – winter skate 

(Leucoraja ocellata), present 56 percent of the 

time regardless of TED gear used for fishing. 

 

 

 

 

 6     0   41   3    13  25   3     0  100 47   53   6    19  25    9   19   34   3     3     3     9     6    3   13   72  13    6   88  44    0    69   3     6     6    41  56 

 0     3   38   3    19  34   9     3    94  50   50   9   16   25   0    25  19   6     0     6     6     3    3     9    75  13  13  88  19    3    78    0     0     0   47  56 

Large-frame 
 

Northeast modified 

Table 2.— A total of 36 species or species groups were caught during this study. Two groups of bycatch were 

dominant, and if any, were most likely to contribute to clogging of the TED grid: skates & rays (Rajiformes & 

Myliobatiformes) and dogfish (smooth - Mustelus canis and spiny - Squalus acanthias). Numbers reported are 

percentage presence in 32 tows broken out by the type TED rigged in the net fished. 

Further, spiny dogfish not only were present 

in most catches, but also, dominated catches at 

times, particularly in January, regardless of 

which TED was installed in the nets for 

fishing. Spiny dogfish ranged as high as 96 

percent catch. Average percentages were 

49.14 percent when using the large-frame 

flounder TED and 49.95 percent with the 

Northeast modified TED. The average catch 

for spiny dogfish were 390.46 kilograms (SD= 

495.67kg) and 399.68 kilograms 

(SD=493.73kg), respectively. All told, catches 

were nearly identical across TED type 

[P(T<=t) two-tail = 0.86]. It should be noted 

that in sampling the first five paired-tows, 

spiny dogfish weight information was not 

collected. Another pair was removed from 

analyses due to sub-sampling error. Thus, 

spiny dogfish analyses are based on 26 rather 

than 32 paired-tows.  

In regards to the underwater video camera, 

no matter the attachment location to the trawl, 

we were unable to document fish behavior 

around  the  grid  and  TED opening. The deep 

fishing depths (ca. 100ft) and high sediment 

load  of  the  North  Atlantic  in  winter,  made 

light too limited for usable footage.  

Discussion 

Overall, it appears the Northeast modified 

TED results in marginally improved catch 

retention for summer flounder when compared 

to the large-frame flounder TED. It also 

appears to result in decreased bycatch levels. 

Results remain consistent throughout the study 

regardless of whether smaller or larger 

amounts of flounder were caught. 

Determination of insignificant difference 

largely can be attributed to a low sample size 

for the level of variance seen. Using SAS 6.11 

software, a post-study power analysis showed 

a power of only 11 percent. To detect a 

difference of five percent at an alpha of 0.05 

and beta of 0.2 (power of 80%) for a two-

tailed t-test, 473 pairs were required. The high 

level of variance likely is not attributed to the 

one other sample design subtly - towing in 

opposing directions along a track line within a 

pair. Some research has shown no significant 

influence of diel cycle, tidal direction, and 

trawl alignment on catches of finfish, 
4

particularly flatfish.  Shrimp appear to be the 

main trawl species carried by the currents and 

their catchability under influence of tow 

direction in relation to this water flow. 

Regarding  the  K-S   test  comparing  length  
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distributions and the finding of significant 

difference, it is believed that this is a product  

of high sensitivity. A total of 11,706 

individual summer flounder were measured 

over the course of the study. Analysis of 

individual pairs showed no difference in 

length-frequency. 

It is worth noting that greater than 83 

percent of summer flounder measured during 

the study were legal market size, so 

implementation in 1997 (62 FR 63876) of gear 

restrictions requiring six–inch (15.2–cm) 

square mesh applied throughout the body, 

extension(s), and codend portion of the net is 

working effectively. 

Substantial loss of target catch retention still 

could be related to the volume of bycatch and 

ensuing grid clogging. Video observations of 

dogfish shark interacting with the TED might 

show that while individuals can fit through 

grid openings, they get hung up due to their 

snake-like body motions. 

A possible new research direction could be 

elimination of flounder TED use entirely in 

the fishery and to develop a topless trawl net, 

the recent focus of some New England 

research efforts. Specifically, the last few 

years researchers with New Hampshire Sea 

Grant and affiliates have designed and tested a 

topless shrimp trawl to reduce pelagic fish 

bycatch in the Gulf of Maine pink shrimp 

fishery. Catch retention and bycatch 

elimination has proven promising. What is 

unknown is whether this would work for sea 

turtle escape. 
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Impacts and Benefits 

Improvement in the efficiency of the 

flounder TED is of very high priority to the 

fishing industry, as well as federal fishery 

managers and local municipalities, because it 

directly affects state and local economies. On 

Feb. 15, 2007, the NMFS published an 

Advanced Notice of Public Rulemaking (72 

FR 7382) to amend the regulations for the use 

of TEDs in several trawl fisheries - flynet, 

whelk, calico scallop, Atlantic sea scallop and 

summer flounder. The NMFS proposes to add 

an additional TED for use in the summer 

flounder fishery – the Northeast modified, but 

it currently only is provisionally certified so as 

to allow for field-based, industry testing. The 

data herein factored into development of the 

proposed rules released for public comment in 

the Federal Register, Vol. 75, No. 170 (Sep. 2, 

2010). Testing of a potentially more 

economical TED will speed design 

certification by the federal government and 

will expedite the availability of the TED for 

use by the commercial fishing industry.    

Additionally, spiny dogfish abundance and 

catch location data are being used by Dr. 

Roger Rulifson, East Carolina University, to 

supplement his ongoing Fishery Resource 

Grant research, Project No. 08-FEG-11, 

―Coastal Movements of Spiny Dogfish 

Overwintering off the Outer Banks, North 

Carolina.‖ Dr. Rulifson regularly presents to 
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the Mid-Atlantic Fishery Management 

Council’s Spiny Dogfish Compliance 

Advisory Panel. 

 

Extension of Results 

 

.-Accepted presenter at the American 
th

Fisheries Society 140  Annual Meeting in 

Pittsburgh, Penn., Sep. 12-16, 2010 (approx. 

35 attendees). Abstract posted at: 

http://afs.confex.com/afs/2010/webprogram/

Paper1861.html. 

 

.-Invited speaker at a NOAA Fisheries 

workshop on mitigating sea turtle bycatch in 

U.S. East Coast trawl fisheries held in Ocean 

City, Md., Oct. 26-27, 2010 (approx. 60 

attendees). Presentation posted at: 

http://www.nefsc.noaa.gov/read/protspp/PR

_gear_research/   

Workshop proceedings posted at: 

http://www.nefsc.noaa.gov/publications/rep

orts/EA133F10SE2585.pdf 

 

.-Guest lecturer to UNC Chapel Hill 

Institute for the Environment’s Albemarle 

Ecological Field Site Seminar Series held in 

Manteo, N.C., Nov. 3, 2010 (9 

undergraduates). 

 

.-Accepted presenter at the American 
th

Fisheries Society Tidewater Chapter 25  

Annual Meeting in Gloucester Point, Va., 

Mar. 12, 2011 (approx. 85 attendees).   

 

 

Students 

Not Applicable.
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Tow No. TED Type Night/Day Tow Time (min) Flounder (kg) Norm. Catch (90min) Bycatch (kg) Norm. Bycatch (90min) Total Catch (kg) Pct. Flounder Dogfish (kg) Pct. Bycatch

ND1001 NMFS (A) Night 111 223.98 181.61 628.02 509.21 852.00 26.29 0 0.00

ND1002 NE Mod (B) Night 100 197.00 177.30 195.62 176.06 392.62 50.18 common #VALUE!

ND1003 NE Mod (B) Night 100 207.74 186.97 263.62 237.26 471.36 44.07 0 0.00

ND1004 NMFS (A) Night 110 184.64 151.07 176.08 144.07 360.72 51.19 0 0.00

ND1005 NMFS (A) Night 102 91.72 80.93 47.52 41.93 139.24 65.87 0 0.00

ND1006 NE Mod (B) Night 94 78.58 75.24 33.30 31.88 111.88 70.24 0 0.00

ND1007 NE Mod (B) Night 101 72.44 64.55 49.30 43.93 121.74 59.50 0 0.00

ND1008 NMFS (A) Night 95 123.12 116.64 54.38 51.52 177.50 69.36 0 0.00

ND1009 NMFS (A) Night 115 168.96 132.23 354.54 277.47 523.50 32.28 common #VALUE!

ND1010 NE Mod (B) Night 122 93.90 69.27 143.08 105.55 236.98 39.62 common #VALUE!

NJ1001 NMFS (A) Night 88 49.02 50.13 381.06 389.72 430.08 11.40 341.54 89.63

NJ1002 NE Mod (B) Night 99 66.74 60.67 484.42 440.38 551.16 12.11 431.86 89.15

NJ1003 NE Mod (B) Night 99 62.10 56.45 901.53 819.57 963.63 6.44 779.37 86.45

NJ1004 NMFS (A) Night 106 64.82 55.04 730.72 620.42 795.54 8.15 632.48 86.56

NJ1007 NE Mod (B) Day 112 162.52 130.60 282.58 227.07 445.10 36.51 196.98 69.71

NJ1008 NMFS (A) Day 105 122.34 104.86 180.80 154.97 303.14 40.36 56.62 31.32

NJ1011 NE Mod (B) Night 103 59.46 51.96 649.26 567.31 708.72 8.39 582.30 89.69

NJ1012 NMFS (A) Night 95 53.52 50.70 514.83 487.73 568.35 9.42 443.81 86.21

NJ1013 NMFS (A) Day 93 154.87 149.87 451.82 437.25 606.69 25.53 269.82 59.72

NJ1014 NE Mod (B) Day 92 104.68 102.40 211.86 207.25 316.54 33.07 82.00 38.70

NJ1015 NE Mod (B) Day 105 102.76 88.08 232.70 199.46 335.46 30.63 106.42 45.73

NJ1016 NMFS (A) Day 101 121.72 108.46 286.36 255.17 408.08 29.83 74.98 26.18

NJ1017 NMFS (A) Night 102 149.80 132.18 551.00 486.18 700.80 21.38 475.82 86.36

NJ1018 NE Mod (B) Night 100 232.28 209.05 984.24 885.82 1216.52 19.09 888.36 90.26

NJ1019 NE Mod (B) Night 103 133.06 116.27 399.59 349.16 532.65 24.98 343.39 85.94

NJ1020 NMFS (A) Night 96 138.04 129.41 356.92 334.61 494.96 27.89 268.54 75.24

NJ1021 NMFS (A) Day 107 380.52 320.06 994.40 836.41 1374.92 27.68 856.54 86.14

NJ1022 NE Mod (B) Day 111 378.74 307.09 1215.98 985.93 1594.72 23.75 1091.48 89.76

NJ1023 NE Mod (B) Day 109 318.10 262.65 634.40 523.82 952.50 33.40 484.80 76.42

NJ0124 NMFS (A) Day 95 438.50 415.42 1667.77 1579.99 2106.27 20.82 1475.41 88.47

NJ1025 NMFS (A) Night 104 209.42 181.23 1314.82 1137.83 1524.24 13.74 1265.60 96.26

NJ1026 NE Mod (B) Night 94 145.68 139.48 1071.82 1026.21 1217.50 11.97 981.20 91.55

NJ1027 NE Mod (B) Night 92 128.84 126.04 1369.26 1339.49 1498.10 8.60 1276.68 93.24

NJ1028 NMFS (A) Night 105 73.36 62.88 1611.14 1380.98 1684.50 4.36 1522.52 94.50

NJ1029 NMFS (A) Night 105 115.60 99.09 631.10 540.94 746.70 15.48 570.40 90.38

NJ1030 NE Mod (B) Night 101 115.60 103.01 1059.80 944.38 1175.40 9.83 969.40 91.47

NJ1031 NE Mod (B) Day 105 268.76 230.37 1879.98 1611.41 2148.74 12.51 1780.36 94.70

NJ1032 NMFS (A) Day 112 336.20 270.16 1500.93 1206.10 1837.13 18.30 1346.11 89.69

VF1001 NMFS (A) Day 115 139.76 109.38 242.78 190.00 382.54 36.53 35.24 14.52

VF1002 NE Mod (B) Day 92 239.20 234.00 153.40 150.07 392.60 60.93 23.20 15.12

VF1003 NE Mod (B) Day 95 133.82 126.78 140.80 133.39 274.62 48.73 6.28 4.46

VF1004 NMFS (A) Day 97 123.34 114.44 353.04 327.56 476.38 25.89 13.46 3.81

VF1005 NMFS (A) Night 98 112.69 103.49 501.32 460.40 614.01 18.35 109.44 21.83

VF1006 NE Mod (B) Night 99 106.38 96.71 370.84 337.13 477.22 22.29 27.24 7.35

VF1007 NE Mod (B) Night 102 110.04 97.09 523.84 462.21 633.88 17.36 37.04 7.07

VF1008 NMFS (A) Night 104 93.27 80.71 549.98 475.94 643.25 14.50 trace #VALUE!

VF1009 NMFS (A) Night 100 77.47 69.72 322.88 290.59 400.35 19.35 11.80 3.65

VF1010 NE Mod (B) Night 100 169.44 152.50 264.92 238.43 434.36 39.01 26.88 10.15

VF1011 NE Mod (B) Day 103 231.86 202.60 192.80 168.47 424.66 54.60 12.40 6.43

VF1012 NMFS (A) Day 101 83.96 74.82 194.30 173.14 278.26 30.17 19.42 9.99

VF1013 NMFS (A) Day 109 141.84 117.12 209.87 173.29 351.71 40.33 15.44 7.36

VF1014 NE Mod (B) Day 102 170.04 150.04 718.02 633.55 888.06 19.15 0.00 0.00

VF1017 NMFS (A) Night 100 106.06 95.45 311.96 280.76 418.02 25.37 105.42 33.79

VF1018 NE Mod (B) Night 103 127.15 111.10 271.74 237.44 398.89 31.88 43.92 16.16

VF1019 NE Mod (B) Night 104 107.00 92.60 361.24 312.61 468.24 22.85 34.16 9.46

VF1020 NMFS (A) Night 103 71.04 62.07 243.56 212.82 314.60 22.58 16.32 6.70

VF1023 NE Mod (B) Day 101 227.30 202.54 131.98 117.61 359.28 63.27 2.62 1.99

VF1024 NMFS (A) Day 100 198.35 178.52 164.78 148.30 363.13 54.62 8.96 5.44

VF1027 NE Mod (B) Night 106 126.52 107.42 127.64 108.37 254.16 49.78 67.98 53.26

VF1028 NMFS (A) Night 100 88.86 79.97 126.66 113.99 215.52 41.23 44.74 35.32

VF1029 NMFS (A) Night 100 84.66 76.19 293.56 264.20 378.22 22.38 118.72 40.44

VF1030 NE Mod (B) Night 102 51.02 45.02 381.30 336.44 432.32 11.80 94.76 24.85

VF1031 NE Mod (B) Night 105 79.16 67.85 347.06 297.48 426.22 18.57 57.68 16.62

VF1032 NMFS (A) Night 102 75.24 66.39 645.70 569.74 720.94 10.44 52.70 8.16

 

 

 

 

 

 

 

 

 

 

 

  




